Purpose: To present a previously unreported cause of bacterial endophthalmitis manifesting as delayed post-traumatic endophthalmitis ultimately responsive to total capsulectomy. Case Report: A patient presented with chronic endophthalmitis that occurred after ocular trauma with organic material and Oerskovia turbata was eventually isolated. After a prolonged treatment course, including two pars plana vitrectomies and total capsulectomy, the patient achieved 20/80 visual acuity at 1-year follow-up. Conclusion: This is the first reported patient with endophthalmitis due to O. turbata, a Gram-positive bacillus found in soil that rarely causes human infection. The infection had a delayed presentation despite early prophylactic antibiotics and was ultimately eliminated with total capsulectomy. Removal of lens and lens capsule may be necessary in the management of post-traumatic endophthalmitis unresponsive to more conservative therapy, particularly in cases involving atypical organisms and lens capsule violation.
Introduction
Oerskovia turbata is a Gram-positive bacillus most commonly found in soil and first reported in 1954 [1, 2] . Human infection with O. turbata is rare, and most reported cases have occurred in the setting of immunocompromise or implanted foreign bodies [3] [4] [5] [6] .
Trauma is a common setting for endophthalmitis [7] . The most common agents causing post-traumatic endophthalmitis are Staphylococcus and Streptococcus species [8] , although Gram-positive bacilli have been associated with post-traumatic endophthalmitis involving potential soil contamination [7] . Endophthalmitis caused by O. turbata is described in this report.
Case Report
A 49-year-old male presented to the emergency department at Bascom Palmer Eye Institute complaining of right eye pain and decreased vision about 17 h after being struck in the eye with a tree branch. On examination, he was noted to have a 1.5-mm corneal laceration with fibrin in the anterior chamber and signs of traumatic cataract with posterior synechiae and pigment on the anterior lens capsule. No signs of endophthalmitis were noted on B-scan. The laceration was repaired, and the patient was treated prophylactically with intravitreal ceftazidime 2.25 mg, vancomycin 1 mg, and voriconazole 50 μg. Aqueous humor cultures for fungi and bacteria were negative, and B-scan was unremarkable at initial follow-up.
After an initially uncomplicated postoperative course, the patient returned 26 days later with pain and an elevated intraocular pressure (IOP) of 45 mm Hg. On B-scan, there were mobile subhyaloid and vitreous opacities indicative of endophthalmitis ( Fig. 1 ). The patient underwent pars plana lensectomy and vitrectomy with 1,000 cSt silicone oil injection, peripheral iridectomy, and administration of intravitreal vancomycin 1 mg, ceftazidime 2.25 mg, and voriconazole 100 μg. The lens capsule was left in place. The undiluted intraoperative vitreous sample demonstrated Gram-variable bacilli which were later identified as O. turbata.
The immediate post-treatment course was uncomplicated. However, 1 month later, the patient returned with decreased vision and an acutely-elevated IOP of 55 mm Hg. The patient underwent silicone oil removal.
The course was again stable for another 2 months until the patient presented with worsening eye pain and inflammation with an IOP of 45 mm Hg, keratic precipitates, and 4+ anterior chamber cell. B-scan demonstrated dense vitreous opacities with multiple focal hyperechoic foci and peripheral membrane formation. Ultrasound biomicroscopy revealed diffuse anterior chamber opacities and retained lens capsule adherent to the posterior iris ( Fig. 2 ). Intravitreal vancomycin 1 mg and ceftazidime 2.25 mg were administered. Anterior chamber paracentesis was performed, culture of which revealed no fungal or bacterial growth. B-scan about 1 month later revealed new vitreous opacities and inferior membranes. The patient was suspected to have chronic endophthalmitis and subsequently underwent pars plana vitrectomy and total capsulectomy with administration of intravitreal vancomycin 1 mg, ceftazidime 2.25 mg, and voriconazole 100 μg. Anterior chamber fluid cultures were ultimately negative, and no further organisms were identified in the lens capsule on pathology. The patient had sustained mixed mechanism chronic IOP elevation and eventually underwent glaucoma drainage implant surgery. The final aphakic best corrected visual acuity was 20/80 and IOP was 19 mm Hg. There have been no reactivations of inflammation or infection for 1 year after the last surgery ( Fig. 3 ).
Discussion
The bacterium isolated in this patient, O. turbata, has rarely been reported to cause human infections, and has previously not been reported as a cause of endophthalmitis. The organism is Gram-positive, rod-shaped, with branching filaments that may break up into motile bacilli. There are only seven reports of human infection with O. turbata, which include catheter-related bacteremia [3, 6] , prosthetic valve endocarditis [4, 9] , acalculous cholecystitis [2] , peritonitis [10] , and an axillary abscess [5] .
Trauma accounts for up to 25-30% of infectious endophthalmitis [7] . In reported large series, the incidence of endophthalmitis after open globe injury generally ranges from 3 to 5% [11] [12] [13] [14] [15] [16] [17] [18] [19] and may be higher in the setting of soil contamination [20] . As O. turbata is found in soil and grass cuttings [21] , this patient demonstrates that atypical organisms must be considered in chronic, indolent endophthalmitis when the infection source is known to be organic matter [22, 23] . In prior reports of infections with O. turbata, there has been a high frequency of recurrence. It was similar in this case, where there were multiple relapses of inflammation and elevated IOP.
Disruption of the crystalline lens is a significant risk factor for endophthalmitis after penetrating trauma and may be present in up to 86-92% of patients with post-traumatic endophthalmitis [14, 24, 25] . Furthermore, endophthalmitis involving lens capsule violation is often less responsive to intravitreal antibiotics, potentially because of the disruption of normal aqueous humor flow or sequestration of microorganisms in retained lens material [14, 24, [26] [27] [28] . Ruptured lens material may also serve as a source of nutrition for organisms introduced into the eye during trauma [14] .
While intraocular lens (IOL) placement after penetrating trauma involving lens capsule violation is a risk factor for subsequent development of endophthalmitis [17, 22] , lensectomy without IOL placement may be associated with a reduced risk of endophthalmitis [24] . Therefore, removal of the lens and capsule without IOL placement may be considered in the initial treatment of open globe injury involving disruption of the lens capsule and in the treatment of post-traumatic endophthalmitis refractory to more conservative therapy [29] .
The utility of total capsulectomy has been demonstrated in the treatment of endophthalmitis caused by Propionibacterium acnes, another Gram-positive rod-shaped organism known to cause delayed endophthalmitis unresponsive to antibiotics and standard vitrectomy due to its ability to be sequestered in the capsular bag [30, 31] . This treatment modality may be appropriate in the management of endophthalmitis caused by other atypical organisms such as the one described in this patient. Indeed, lensectomy and capsulectomy were initially deferred in this patient but were ultimately performed in order to reduce the likelihood of recurrences.
In chronic endophthalmitis after penetrating trauma and open globe injury, retained intraocular foreign body (IOFB) must be considered [16, 28] . In this instance, IOFB was ruled out with both anterior and posterior segment echography that demonstrated no signs of remaining foreign material.
Conclusion
A patient with chronic recurrent endophthalmitis caused by O. turbata presented with an indolent course after open globe injury that ultimately resolved after total capsulectomy. In addition to describing a previously unreported cause of infectious endophthalmitis, this case illustrates the importance of lens and lens capsule removal in the management of persistent or recurrent endophthalmitis involving atypical organisms and lens capsule violation. Fig. 1 . B-scan 26 days after initial injury demonstrating total posterior vitreous detachment, choroidal thickening, and dense mobile subhyaloid and vitreous opacities indicative of endophthalmitis. There is no evidence of intraocular foreign body. 
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